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More than 30 years of studies in experimental mammalian teratology
have established two general facts regarding the pattern of the dose-
response relationship in fetuses: (1) Almost without exception, all
chemicals, if administered at sufficient levels, will have embryotoxic
effects.  (2) Conversely, embryotoxic substances have operational
threshold dosages below which adverse effects are not observed in
conventional studies (Kalter, 1968; Wilson, 1973).

The primary purpose of teratological testing, therefore, is not
to discover whether or not an agent is embryotoxic, but to determine
the dose-response curve that can be used to make decisions about
tolerable levels of risk to human health. The usual means of
achieving this goal is to determine those dosages that are signifi-
cantly embryotoxic and then, by serially reducing these amounts, to
arrive at doses that produce no observable effects.

In instances where quantities of the test materials are limited,
as is the case with concentrates of substances in reused water, it
may be necessary to proceed otherwise. An alternative procedure
might be to base the dosing schedule on expected levels of human
exposure and to administer multiples of these levels. This regimen
was used in the only teratological study of drinking water concen-
trates that appears to have been conducted to date (Kavlock ejb a I.,
1979}. With this procedure, realistic estimates of environmental
concentrations must be made, with due recognition of variations in
water composition and water consumption.

The induction of malformations in a test species is evidence of
potential teratogenicity of the test material in humans.  In the
absence of malformations, other embryotoxic effects (increased
frequency of fetal death, growth retardation, minor defects, ana-
tomical variants) present difficulties of interpretation, because
they can result from nonspecific maternal and/or fetal toxicity or
perturbation of fetal homeostatic processes. Such occurrences must
be evaluated individually (Kalter, 1981; Kimmel and Wilson, 1973).

Phase 2 Testing
Subchronic Toxicity Study (90 days)

This study is conducted to evaluate adverse effects of the test con-
centrate administered daily to experimental animals for approximately
10% of their life span. Such studies are meant to identify target
organs, to determine the lowest observed adverse effect level and the
highest no observed adverse effect level, and to provide information
on cumulation (of effects and of levels in tissues); to evaluate ef-
fects on reproductive performance including gonadal function, estrous
cycles, mating behavior, conception, parturition, lactation, weaning,
and development; and to provide information on neonatal and adult
morbidity and mortality.

For this study, the first generation (Fla) of parents (F0)
exposed to the test materials is used. The parents are exposed from
weaning until 80-100 days of age, when they are mated, and the
exposure continues throughout gestation and lactation. Rats or mice
are generally used. The duration of exposure for the Fla genera-